Structural studies of an eukaryotic cambialistic superoxide dismutase purified from the mature seeds of camphor tree.
An iron-superoxide dismutase (SOD) was purified and characterized from the mature seeds of camphor tree (Cinnamomum camphora). The ultraviolet and visible absorption spectra of camphor Fe-SOD showed patterns typical of cambialistic Fe-SODs. The inductively coupled plasma assay indicated that there was 0.5-1 atom of Fe(2+) per camphor Fe-SOD subunit. The cDNA of camphor Fe-SOD, including the coding region and the 3' noncoding region, was obtained by reverse transcription polymerase chain reaction using the total RNA from immature seeds of C. camphora as template and then sequenced. The complete amino acid sequence of camphor Fe-SOD was deduced from the cDNA sequence. The correctness of the amino acid sequence was confirmed by directly sequencing five peptide fragments of the enzyme. The molecular mass calculated for the camphor Fe-SOD subunit from its 204 amino acid residues was 22,930.6 Da, The cDNA of camphor Fe-SOD was cloned into the expression vector PMFT7-5 and then expressed in Escherichia coli strain BL21. The reconstructed Fe- or Mn-SOD was purified to homogeneity through column chromatography. Activity of the Fe- or Mn-SOD was found to be almost equal to that of natural camphor Fe-SOD, which is the first cambialistic SOD isolated from eukaryotic cells.